The isolation of well formed crystals of the biomineral whewellite (monohydrated calcium oxalate) from Opun tia microdasys, a cactaceae species found in central Mex ico, is described. The morphology of the crystals was in vestigated by means of electron microscopy. Infrared spectroscopic measurements allow an unambiguous characterization of the nature of the crystals. This is the first report of the presence of a biomineral in this species.
In relation to our studies on biomineral forma tion in different plant species, we have recently reported the presence of weddellite (calcium oxa late dihydrate) in Chamaecereus silvestrii, a cacta ceae species original from northern Argentina (Monje and Baran, 1996) . In the present paper we report a similar investigation, performed on an other cactaceae species, O puntia microdasys, origi nally found in different areas of central Mexico (Backeberg, 1983) .
The study was performed with commercially available samples of O puntia microdasys (Lehm.) Pfeiff.v.pallida. Abundant crystalline material could be separated from the plant tissue, as de scribed in the experimental part. Its microscopic observation revealed the presence of well formed, practically isodiametric druses. Further observa tions, using scanning electron microscopy, showed a certain degree of damage of the crystallites, probably introduced during the isolation process. form, with very thin and acute points, and which appear to grow out from the center of the druse, as shown in Fig. 1 . The infrared spectra of samples obtained in three different and independent isolation experi ments were identical and allow to identify the crys talline material as whewellite (monohydrated calcium oxalate, CaC20 4 H 20 ) by comparison with literature data (Babic-Ivancic et a l, 1985; Varetti and Volponi, 1995) . One of the obtained spectra is shown in Fig. 2 .
This spectrum appears very well defined and free from spurious bands, showing the high purity of the biomineral. The two stretching vibrations of the carboxylate groups appear as very strong infrared bands. The antisymmetric stretching is lo cated at 1622 cm-1, whereas the corresponding symmetric mode is seen at 1317 cm-1 and presents a weak doublet (1381 and 1365 cm-1) on its higher frequency side. The vibrations of the water mole cule are nicely resolved. In the region of the O-Ft stretching vibrations four bands (3485, 3429, 3340 and 3059 cm-1) are clearly seen. The remaining band in this region, found at 3261 cm-1 has been assigned to the first overtone of the 6(H20 ) mode (Babic -Ivancic et a l, 1985) , whereas the funda mental is evidently overlapped by the strong 1622 cm"1 band. Besides, four librational modes of water could be identified at 949, 885, 663 and 596 cm-1. The other two strong bands, found at 781 and 517 cm-1 may be assigned to O C O deformational vibrations, coupled to some extent with u(C-C) modes (Nakamoto, 1978) . The great splitting 0939-5075/97/0300-0267 $ 06.00 © 1997 Verlag der Zeitschrift für Naturforschung. A ll rights reserved. on the u(OH) region and the appearance of an important number of bands assignable to librational modes of water may be derived from the complex characteristics of the hydrogen bonds present in this lattice (Deganello and Piro, 1981) .
Previous studies on other species of the O puntia family, i.e. O puntia imbricata (Haw.) and O puntia englemanii (Parry) also shows the presence of whewellite crystals, with a similar morphology as that found in the present study (Rivera and Smith, 1979) . This opens the interesting question whether the formation of the monohydrated calcium oxa late is characteristic of this cactaceae family.
Experimental
Small stems of O puntia microdasys, commer cially available, were cultivated in the laboratory, under natural illumination at room temperature (20 °C) and irrigated with the usual water regimen which favors the adequate development of this type of plants. After a growing of ca. five months the stems attain an adequate length for the crys tal extraction.
For this extraction, the most mature part of the vegetal tissue, corresponding to the basal stem halves, were selected and thoroughly washed with distilled water. The fine thistles and the epidermis were separated and the remaining material was washed again. Small cutted portions of these tis sues were incubated in a small volume of an acetic acid solution (40% v/v), at room temperature. A f ter ca. 48 hs., the caulinar tissue appears widely degraded and the crystals liberated to the acid so lution, in which the calcium oxalates are totally insoluble (Dormer, 1961) . The crystals could be separated manually, without difficulties. They were washed four or five times with bidistilled water and submitted to microscopic and spectroscopic analyses. The described technique, used instead the enzymatic procedure employed for the isola tion of weddellite crystals from Chamaecereus silvestrii (Monje and Baran, 1996) also demonstrated a great effectivity and. although it requires a some what longer operation time, it is much more cheaper.
Moreover, we could isolate crystalline samples from dried plant material. In this case, the re moved stems were allowed to dry in air. After re movement of thistles and cuticle, the remaining dry material was placed in 12-cm Petri dishes and covered with water. The soft material was macer ated with dissection knives, which freed the crys tals from their respective cells. They were man ually collected and washed several times with bidistilled water. This separation process is also very effective and faster than that described above.
Scanning electronic microscopy was carried out with a JE O L 35 CF instrument (Jeol Co., Inc., Ja pan) at an acceleration voltage of 5 kV. The crys tals were mounted on an adhesive conducting alu minium tape and coated with gold, in the usual way.
The infrared spectra were obtained by means of a Bruker IFS 66 spectrophotometer in the spectral range between 4000 and 400 cm-1, using the KBrpellet technique (ca. 4 mg of the powdered crystal sample dispersed in 100 mg of KBr).
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